The involvement of micro-opioid receptors in the central nervous system in the worsening of allergic airway inflammation by psychological stress in mice.
Psychological stress has a recognized association with asthma symptoms. However, the mechanisms linking stress to the exacerbation of asthma are not well defined. mu-Opioid receptors (MOR) have been shown to be involved in the shift of the immune system toward a Th2-predominant response caused by psychological stress. To test the hypothesis that MOR play a role in the worsening of allergic airway inflammation evoked by psychological stress. Sensitized mice were exposed to restraint stress followed by antigen challenge. The levels of corticosterone and ovalbumin (OVA)-specific IgE in the blood and the levels of inflammatory cells and cytokine contents in bronchoalveolar lavage fluid were compared between stressed and nonstressed mice. The effects of MOR gene deletion and MOR antagonists/agonists were also investigated. Stress exposure was confirmed by an increase in corticosterone levels. Although OVA-specific IgE levels were not significantly different, the numbers of inflammatory cells and Th2 cytokine levels after antigen challenge in stressed mice were significantly higher than in nonstressed mice. MOR gene deletion ameliorated the stress-induced worsening of antigen-induced airway inflammation, and the administration of morphine, a MOR agonist, reproduced the stress-induced antigen-induced airway inflammation. Selective blocking of MOR in the central nervous system (CNS) significantly reduced stress-induced inflammatory exacerbation, but the blocking of peripheral MOR did not. MOR in the CNS are involved in psychological stress-induced aggravation of allergic airway inflammation.